The growth of Chinese exports both in volume and in market share over the past two decades is a singular event in the history of world trade. Using data from 1995-2005, we document this growth in a variety of ways. First, we show that the expanded trade is pervasive. Virtually every country in the world has seen China claim a larger share of its import market. Then, we use CMS analysis to try to determine which country or countries have lost market share as China's trade has grown. Contrary to much discussion in the popular press, we find strong evidence that other developing countries have not seen export shares fall as a result of China's gains. Rather, our results suggest that China's share growth has come largely at the expense of exporters based in Japan and the United States. We then turn to an attempt to identify the factor or factors responsible for export growth. Using a large set of data disaggregated at the 3 digit SITC level, we estimate a variety of import price and demand equations. The second major
Introduction
Over the past two decades the Chinese economy has grown at a remarkable pace. Tables, between 1995 and 2007 Chinese real GDP grew at an average annual rate of more than 10%. Per capita real GDP rose by 250% over this period. 1 One of the leading factors driving this economic growth has been the extraordinary performance of Chinese exports. According to the World Trade Organization (WTO), in 2008 China ranked second in exports to the world market with merchandise export sales of $1.4 trillion and a world market share of 8.9%. In 1998, China had less than 2% of the world market. Twenty years earlier, China's share was essentially zero. As China's share of world exports has grown, it has come under increasing pressure to allow its currency to appreciate; often the criticism of its exchange rate practices includes charges that other developing and emerging market economies have borne the brunt in terms of lost export markets. 2 The purpose of this paper is to provide an analysis of Chinese export growth over the period when its share of world exports rose most rapidly, the years 1995-2005. We provide detail on the commodity composition of Chinese exports and how this composition has changed. We also discuss some aspects of the geographic pattern of Chinese trade. In addition, a fundamental contribution of this paper is that we provide considerable evidence that the principal exporting countries that have lost market share to China are Japan and the United States.
According to the Penn World
1 These numbers use China Version 2 data from the PWT6.3 data set. See "What is New in PWT 6.3?" link on the Penn World Tables site, http://pwt.econ.upenn.edu/php_site/pwt_index.php, for a discussion of the differences between this version of Chinese data and official Chinese data. 
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We then turn to a discussion of what factors have been most important in explaining Chinese export growth. We show that export price advantages are an important part of the story, and provide evidence that these advantages cover a broad range of differentiated products.
The rest of the paper proceeds as follows. In section 2 we present an overview of Chinese trade expansion. In section 3 we discuss Constant Market Share (CMS) analysis, an empirical technique that provides a method for studying changes in export market shares. In section 4, we apply CMS to study trade patterns among a sample of 24 countries over the period [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] . In section 5, we expand our analysis by focusing on export behavior across industries and in individual export markets. In section 6 we report estimates of import price as well as import demand for more than 140 three digit SITC industrial sectors for 24 countries in order to determine which factors appear to be important in explaining export growth. Section 7 offers our conclusions.
An Overview of Chinese Export Performance
Figure 1 provides a time series plot of world export shares for five of the world's leading exporting countries, Germany, China, Japan, the United Kingdom, and the United
States. As the figure shows, since the end of World War II, only Germany has seen as rapid and as large a rise in world export share as China. In the eleven year span from 1948 to 1958, Germany's share of world exports rose from 1.3% to 10.3%, roughly matching in both magnitude and duration China's performance. However there are several major differences between the two. First, Germany's growth almost certainly represented a return for that country to a market position similar to the one that it had held prior to the war era. Second, at the time of Germany's significant growth there were 5 far fewer major exporters competing for market share. For instance, at the time of Germany's growth the combined world export share of the countries now known as the Asian NICs (Korea, Malaysia, Singapore, and Thailand) was virtually zero. In contrast, since at least the onset of the industrial revolution and prior to the 1990s, China had never held a significant share of world trade. And, China's export growth came only slightly after significant growth by the NICs and simultaneously with major growth by several other countries that along with China make up the BRICs (Brazil, Russia, and India), all of whom now also hold large shares of the world market.
[Insert Figure 1 about here] Like all major exporting countries, China has a market presence in virtually every country in the world; this presence has grown in almost every market in recent years.
Using data from the IMF's Direction of Trade Statistics we calculated aggregate exporter market shares in 80 countries and 1 territory (Hong Kong), from all parts of the world. the market in all but one of these countries. 4 Moreover, market share growth was pervasive; over the 1995-2005 period China's market share grew in all of these markets except one. 5 In many cases, especially in South America, Africa, and smaller European countries, shares were essentially zero prior to 1995. Table 1 provides some additional summary statistics.
3 These countries were chosen from those studied in Cassing and Husted (2004) . See their 8 per-capita level three times higher than China's". 10 In a related study, Schott (2008) focuses on Chinese exports to the United States. He finds that the composition of this export bundle "increasingly overlaps with that of the world's most developed economies".
11
The data in Tables 1 and 2 One focus of attention has been on whether the growth has occurred due to an expansion of the variety of goods exported (the extensive margin) or a growth in trade of existing varieties (intensive margin). Broda and Weinstein (2006) find that over the last quarter of the twentieth century roughly 30% of U.S. import growth was at the extensive margin, with China the largest contributor. However, using Chinese export data disaggregated at the HS-8 level, Amiti and Freund (2008) suggest that major competing countries with China in world export markets may be developed rather than developing countries. In the remainder of this paper, we try to identify which countries have lost share and to provide a measure of the size of the losses.
We also focus on the growth of Chinese exports at broad industry levels and in individual export markets. We turn now to describe the modeling strategy we employ to answer these questions.
Market Shares Methodology
Constant Market Share (CMS) analysis has long been used to study export performance. 12 This modeling approach treats as a norm of behavior that a country's market share will remain constant over time. If instead it changes, that must be due to changes in competitiveness or changes in demand from the world as a whole or in individual markets. The analysis then proceeds to decompose export share changes in order to identify these factors. In the 1950s and 1960s, CMS was a popular tool of analysis. In a well known paper, however, Richardson (1971) criticized its use, arguing that the signs and magnitudes of the measured effects depend upon in part on the methods used in their calculation.
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Taking these criticisms into account, Fagerberg and Sollie (1987) (hereafter FS) have proposed several refinements to traditional CMS analysis. These include improved theoretical consistency via the use of Laspeyres weights throughout and an explicit economic interpretation of all decomposed terms. They have also extended the traditional model to include two additional terms which measure the adaptability of the export sector of a country to changes in the commodity and national market composition of world exports. 13 We now turn to a brief derivation of their model.
First, consider the change in exporters' shares in each importer's market. We define the value of imports of commodity i from country k to l is defined as m i kl . The market share of country k (an exporter) in commodity i in market l (an importer) is
The commodity i's share of country l's total imports is defined as
Since the market share of country k is written as
the change in country k's share of market l between an initial year (time 0) and year t is
This equation can be rewritten as the sum of three terms: Irwin (1995) uses the FS approach to study changes in the export market share of Great Britain in the early 20 th century.
(5) 00 () (4) is the effect of changes in the market share, weighting the change in exporter k's share in commodity i by initial share of the commodity in market l. Equation (5) is the effect of changes in the commodity composition of importer l, weighted by the initial share of the commodity from country k. The final term, equation (6), is a residual term which can be written as FS then extend the decomposition exercise from one market to the world market.
The country l's share of world imports is defined as:
In this case, we can write the market share of county k in world market as
The change in M k between time 0 and time t is
Our analysis focuses on equations (9)- (13); following FS, each can be interpreted as a separate factor that influences export performance.
Equation (9) is the market share effect. This term captures the change in an exporter's share of each commodity in each country, holding constant the initial commodity composition and the country distribution of world trade. Thus, it captures the extent to which an exporter gains market share independent of changes in the commodity and destination pattern of world trade. Equation (10) is the commodity composition effect. The commodity composition effect measures the influence of the changing share of commodities in world trade on an exporter's overall share. If, for instance, the structure of world imports changes towards more manufactured goods and away from agricultural products, the exporters manufactures (agricultural goods) would see an increase (a decrease) in their market shares.
Equation (12) is the market composition effect. This effect measures the influence of changes in the country demand pattern of world imports. Thus, it identifies the countries that increase their world market share by selling their products heavily in expanding markets. Equation (11) is the commodity adaptation effect. The commodity adaptation effect identifies whether the change in the structure of a country's exports is correlated with changes in the commodity composition of world imports. This number is zero if the country changes its export structure at the same rate as all countries exporting to the world market. Finally, equation (13) is the market adaptation effect. This effect 13 captures the correlation between a country's export destinations and world export destinations.
Empirical Results: Aggregate Analysis
For each country in our study, the change in market share of the world market is decomposed into the five effects discussed above. The results are given in Table 3. 14 The right-most column in table gives the total percentage change in the total sample export market share for each of the sample countries over the period [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] . The other five columns represent different effects, corresponding to equations (9) to (13), and add up to the total change.
[Insert Table 3 about here]
The first thing to note about the table is that for most countries in the study, overall export shares hardly changed over the sample period (see the last column). This stability of trade shares is a stylized fact of trade patterns at the bilateral level first pointed out and analyzed by Cassing and Husted (2004 and 2009) 14 First, according to the decomposition reported in the table, the market share effect appears to be responsible for most of the changes in export performance by the countries in our sample. During the period from 1995 to 2005, the market share effect was strongly positive for China (+10.4 pp) and strongly negative for Japan (-4.94 pp) and the United States (-4.10 pp). Moreover, the market share effect is almost fully responsible for the share changes. The commodity composition effect, the market composition effect, the commodity adaptation effect, and the market adaptation effect play no roles to explain the changes in world trade shares.
Consistent with the findings of Hanson and Robertson (2008) , developing countries such as Brazil, India, Indonesia, Malaysia, Mexico, and Turkey did not lose their market shares in this period despite China's export growth. Indeed, all saw their shares rise, although by much smaller amounts than China's increase. Again, as was the case with China, Japan, and the United States, the market share effect appears to have been the primary factor responsible for the change in total market share.
Why, in particular, are market share losses to China concentrated in Japan and the United States? One answer may be outsourcing by exporters in these two countries to firms in China. As noted, without identifying the countries involved, Manova and Zhang We have no way to identify which countries host the parent companies of these firms, however there is considerable evidence that Japanese firms may be involved. Tomiura (2008) reports that in recent years China has been the destination for more than half of all outsourcing done by Japanese firms.
Evidence that outsourcing may be responsible for lost U.S. export share is much less strong. Branstetter and Foley (2007) assert that U.S. FDI in China is only an extremely small portion of total U.S. FDI activity. Moreover, they argue that more than 90% of the production of U.S. affiliates in China is sold in China rather than exported to the United
States or other markets. Thus, for the United States Chinese outsourcing is at most only responsible for a share decline in the Chinese market. Instead, as we show below, a chief factor in explaining export market loss is a significant price advantage of Chinese exports across a large spectrum of products. And, given that we measure import prices in dollars,
Chinese exchange rate policy may possibly play a role.
Empirical Results: Products and Markets
We now turn our attention to an extended analysis of changes in market shares across various regions and industries. To document further the nature of competition between Chinese exporters and exporters in other countries, we focus on bilateral competition in each of the 24 markets in our sample. Suppose that k denotes an exporting country such as China and l consists of 24 importers except k, we study the change in export share between time t and 0,
We then compare this change to that experienced by a variety of potentially competing exporting countries. We turn now to focus on the major industrial sectors involved in the export market share changes detailed above. Again, using data from our twenty four country sample, Table 4 provides further detail on market share changes for China, Japan, and the United
States by region and industry. In each of these regions for both SITC 1-digit industries 7
(machinery and transport equipment) and 8 (miscellaneous manufactures), Chinese export shares rose significantly, with gains exceeding 10 percentage points in most markets. And, as the table shows, regardless of region and product Chinese market share gains came at the expense of other developed countries. In many cases, the largest losses again were experienced by Japan and the United States.
[Insert Table 4 here]
Further Empirics: Exports by Industry
We have shown that China has increased its share of world exports, and, in Moreover, rich countries tend to import relatively more from countries that produce high quality goods (e.g., Hallak (2006) Here, we assume that country k produces N k i symmetric varieties in sector i.; they share the same quality and sell at the same price.
19 Thus, we can obtain the imports of product
where p kl i is the price of good i from country k to country l, and
 represents the quality of good i exported from country k.
By taking the logarithm of (15), we have the following model of bilateral trade:
In a cross-section of bilateral trade flows at the commodity level, the first term,  . Finally, the measure of intensity of demand for 19 Recent trade literature that focuses on the behavior of heterogeneous firms and the accompanying empirical evidence indicate the size, productivity, and market share of a firm do differ and the firm's volume of exports depends on its productivity (e.g., Melitz, 2003) . Helpman, Melitz and Rubinstein (2008) introduce firm-heterogeneity into the estimation of gravity equation.
21
high quality goods, (1 ) ln( )
, is the product of the log of country k's export price, as a proxy for quality, and that of real GDP per capita in the importing country.
Since we are interested in the changes from year 1995 to 2005, we introduce the subscript t as years. Then, the empirical equation follows
The number of export varieties (α k it ) and the quality-preference elasticity (γ it ) are expected to have positive signs and the price elasticity of imports (β it ) is expected to be negative. The signs of α l it are unknown since they depend not only on domestic prices (negative signs) but also on expenditures spent on each good i (positive signs).
The estimation procedure we follow is in two steps. To estimate equation (17) To construct values for import prices we again rely on the UN Comtrade database, using 3 digit SITC sub-industries for those goods defined as differentiated products by Rauch (1999) and Hallak. We obtain a measure of import prices by dividing import value for each variety (i) traded from country k to l by quantity (weight). 20 Our empirical model for import prices is given as: Before moving to a discussion of the estimation of equation (17), we report the estimation results of equation (18) for each of the 143 differentiated goods. 22 Given the large number of estimates we have for each product for each of the two years (1995 and 2005), we do not report all the results. Instead, in Table 5 , we provide summary statistics for the estimated coefficients, the proportion of coefficients that have the expected sign, and the proportion of those that are significant at the 5% level. Consider the table. Import prices are positively related to the log of distance between countries k and l. 93.7 percent of industry-level estimates have positive signs, 69.9 percent of them are statistically significant. On average, a 1% increase in distance causes a 0.1% increase in import price.
The maximum value of the distance coefficient (0.417) comes from glass industry.
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FTA dummy variables are expected to be negative since countries involved in an FTA reduce or eliminate commercial trade barriers. As expected, most of the signs on FTA 21 We create the dummy variables for NAFTA, EU and MERCOSUR using information taken from the World Trade Organization Regional Trade Agreements Information System (RTA-IS). The dummy variables for common border and common language as well as bilateral distance between capital cities are obtained from the World Bank Trade, Production and Protection (1976-2004) . 22 Of the 146 differentiated goods in our data set, we were able to construct price measures for 143. Not included in our sample were "Smoked Fish (SITC S3-35)," "Silver and Platinum (SITC S3-681)" and "Works of Art (SITC S3-896)." Since we have 24 countries in the data set, we have 276 bilateral country pairs. For each bilateral country pair, there are both country A's exports to and imports from country B. Thus, we have 552 observations at most for each differentiated good. 23 The second highest is from fertilizer and the third is from limestone.
23 dummy variables are negative: 77.6 percent for NAFTA, 66.4 percent for EU, and 77.6 percent for MERCOSUR, although almost half of them are statistically insignificant at the 5% level.
[Insert Table 5 (17). Equation (19) 
Equation (20) is the equation examined by Hallak (2006) . From equation (19), the quality interaction term is introduced. 
25 A large number of import prices (import values divided by weights) for Australia, Canada, Malaysia, Singapore, and the United States are not available for 1995. We interpolate the price data by using data from year 2000. 26 Again, we exclude the United States from the exporter fixed effects, so that these estimates are all relative to the United States.
25
Finally, equation (21) is derived directly from equation (17) and an Alchian-Allen effect (e.g., Hummels and Skiba (2005) and Harrigan and Deng (2008) ) is added. The hypothesis here is that high-quality goods tend to travel further. This effect is captured by the inclusion of an interaction term between the log of distance and exporter price.
p includes distance and other price-related control variables, we do not include these variables in equation (21).
Recent literature on the gravity equation has shown the problem of biased estimates when there are many zero trade observations. Although most of our data set consists of positive bilateral trade levels, there still are some zero observations. To deal with zeros, a possible non-normal distribution of disturbances, and heteroskedasticity, we employ the Poisson pseudo-maximum likelihood (PPML) estimation technique proposed by Santos Silva and Tenreyro (2006) . The results of our estimation of equations (19), (20), and (21) are shown in Table 6 .
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[Insert Table 6 about here] Consider first our estimates of equation (19) reported in the top third of the table.
The coefficients on the log of distance are negative and statistically significant at the 5% level for 83.9 percent of the cases for 1995 and 81.1 percent for 2005. Consistent with the results in Santos Silva and Tenreyro, the coefficients on the log of distance are much smaller than those obtaining using OLS. While the coefficients for the China exporter 27 In each of the two sets of results we were forced to exclude a small number of industrial sectors due to multicollinearity problems. We fail to estimate SITC 3 digit sectors of 35, 613, and 677 for equation (19), those of 35, 612, 613, 667, 677, 681, 695, 712, 771, 784, 791, 871, 874, 885, 896, and 897 for equation (20) , and those of 35, 613, 667, 681, 885, 896, and 897 for equation (21) . obtained from equation (19) for China and Japan. We can interpret them as intensive margins of exporter k relative to the United States. As we did in the construction of This evidence is consistent with our earlier market share decomposition exercise where we show that the export market share changes are almost entirely due to market share effects rather than changing products or markets. there is no significant change in intensive margins. At most there appears to be a slight decrease in Japan's advantage relative to the United States. Moreover, because of the similarity of the CDF's for both years, it is straightforward to conclude that the shift found in Figure 4 -2 also describes the change in Chinese exports vis a vis Japanese exports. Again, this provides additional evidence in favor of the conclusions from our earlier CMS analysis.
The middle third of Table 6 reports the results from estimating equation (20).
Most of the coefficients had the expected signs, and many of these were significant.
However, in contrast to Hallak, who found a significant impact of quality on imports, less than half of the estimated coefficients on our proxy measure for quality had positive signs.
Furthermore, only about 18% of these estimates were positive and significant at the 5%.
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Finally, the results from estimating equation (21) (19) and 3.6 percent positive and significant in equation (20)). In contrast to the results with equation (19), it seems clear from these results that an export price advantage is the most important factor in explaining the growth of Chinese export shares. Schott (2008) among others has also argued that China's export growth is driven by price 28 The relatively poor performance of the quality term might be due to the data on prices developed from weight-base unit prices and the coverage of countries (skewed to rich countries) we chose for the estimation.
competitiveness. What our results appear to show is that its competitiveness is not limited to labor-intensive miscellaneous products but across all differentiated goods.
Conclusions
The growth of Chinese exports both in volume and in market share over the past two decades is a singular event in the history of world trade. Using data from 1995-2005, we document this growth in a variety of ways. First, we show that the expanded trade is pervasive. Virtually every country in the world has seen China claim a larger share of its import market. Then, we use CMS analysis to try to determine which country or countries have lost market share as China's trade has grown. Contrary to much discussion in the popular press, we find strong evidence that other developing countries have not seen export shares fall as a result of China's gains. Rather, our results suggest that China's share growth has come largely at the expense of exporters based in Japan and the United States. In this paper, we cannot identify the central reason why these two countries lost shares to China. Potentially, this might reflect American and Japanese firms' outsourcing to China, the growth of FDI from these countries in China, the value of the yuan relative to the yen and the dollar, and/or, improved comparative advantage in
Chinese goods relative to goods produced by export industries in Japan and the United
States.
In the last major section of this paper we focus on this issue. Using a large set of data disaggregated at the 3 digit SITC level, we estimate a variety of import price and demand equations. The second major finding of this paper is that China's export growth is best explained by price advantages across essentially all differentiated products. 
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